A study of the metal complexation behaviour of some penicillins, cephalosporins and their derivatives.
The metal complexation behaviour of several beta-lactam antibiotics and derivatives is explained, based on the results of potentiometric titrations. The (organo)metal ions used were (organic derivatives of) transition elements and elements with a filled d-subshell. The emphatic class b (organo)metal ions Ag(I), Hg(II) and C6H5Hg(I) form the most stable complexes with the studied ligands: Hg(II) is the most suited ion. The alkaline degradation products and hydroxamic acid derivatives of penicillins and cephalosporins are very similar to penicillamine in their complexation behaviour. This emphasizes the dominant role of the thiol group as site of complexation. A scheme for stepwise complex formation with Hg(II) and Ag(I) is presented. The availability of the thiol group is used to explain small differences in complexation behaviour between penicillin derivatives on the one hand, and cephalosporin derivatives and penicillamine on the other.